Summary &horbar; The objectives of this work were to: a), establish whether maize yield in Balcarce (Argentina 37°45'LS; 58°18'LO) is limited by the source of assimilates or by the number and size of the reproductive sinks; b), establish whether hybrids that differ in length of the growing cycle present differences in their source-sink relationships; c), determine 
. Among grain crops, the sourcesink relationships have been studied more extensively in wheat and barley (Tollenaar, 1977) . Some authors have reported that grain yield was limited by the sink capacity (Bingham, 1967; Evans and Rawson, 1970) ; others have concluded that yield was limited by the source (Welbank et al, 1966; Simpson, 1968) , whereas Fischer (1975) and Stoy (1976) (Yamaguchi, 1974; Goldsworthy and Coleogrove, 1974) .
Similar results have been found in the USA using different research methodologies such as artificial shading (Early et al, 1966 (Early et al, , 1967 Prine, 1971) , artificial increment of radiation during flowering or grain filling (Schoper et al, 1982) , total or partial defoliation and ear removal (Hanway, 1969; Barnett and Pearce, 1983; Jones and Simmons, 1983), and reduction of population density at different stages of plant development (Prine, 1971) . In Rhodesia (now Zimbabwe), Allison and Watson (1966) and Allison et al (1975) reported that a large amount of stem dry matter which could be translocated to the grain remains without remobilisation, indicating a sink limitation.
In contrast, Daynard et al (1969) and Hume and Campbell (1972) , in Canada, showed that non-defoliated plants had an important carbohydrate (CH) translocation from stems and husks to the grain during the last moments of grain filling period suggesting a source limitation for grain yield. Tollenaar and Daynard (1978) , in Ontario, varied incident radiation by light enrichment or artificial shading aroung flowering and grain filling. They observed that grain yield was more affected by the alteration of assimilate supply during grain filling than around flowering, and concluded that the source was the prevailing limitation.
In areas such as Ontario where the growing season of maize is restricted by cool temperatures in spring and fall, the source limitation is caused by the precocity of flowering that produces plants with small leaf area, and by the high rate of dry matter accumulation in the grains (trait chosen for areas with short grain filling period) that may cause early leaf senescence (Tollenaar and Daynard, 1982) . Early et al (1967) , Hanway (1969) , Hicks et al (1977) , Barnett and Pearce (1983) and Vasilas and Seif (1985) reported differential hybrid responses to treatments of source or sink limitation. Most of these differences were attributed to duration of life cycle (long vs short).
The objectives of this study were: a) to determine if maize grain yield in Balcarce, Argentina, is limited by the capacity of the reproductive sinks; b) to evaluate the effect of the length of the growing cycle in the source-sink relationships; c) to determine to what extent the evolution of stem CH is affected by the different source-sink relationships.
The methodology of assimilate reduction during flowering and grain filling (Tollenaar, 1977; Tollenaar and Daynard, 1978) was used, taking into account the considerations made by Tollenaar and Daynard (1978) , Lauer (1985) and Early et al (1966, 1967) with relation to type and intensity of the treatment.
MATERIALS AND METHODS
The experiment was conducted during the 1987/1988 and 1988/1989 Brown, 1969) and SPS 240 (short season, 2800 °C from emergence to physiological maturity; Ontario method; Brown, 1969 (Weinmann, 1947; Berger, 1984) . Samplings were taken at the V11-V12, R3; R5 and R6 phenological stages (Ritchie and Hanway, 1982) . Each sample consisted of 5 plants (only the ear and the ear-1 internodes were considered; Daynard et al, 1969; Barnett and Pearce, 1983; Jones and Simmons, 1983) . These internodes were ovendried at 60 °C to constant weight and ground (1-mm mesh screen). Total stem CH (kg/ha) was calculated as the product of CH concentration (on dry weight basis) and stem dry weight (Welton et al, 1930; Daynard (1982) , Barnett and Pearce (1983) , and Reed et al (1988 On the other hand, the greater relative demand of the growing kernels in the GFS treatments produced a higher assimilate partition to the grain and a higher CH and N remobilization from the leaves during the grain filling period. Similar results were presented by Tollenaar and Daynard (1982) and Reed et al (1988) . The FS treatments diminished ear dry matter accumulation (fig 2) and the number of reproductive sinks.
Upon removal of the shading cloths at R3, ear growth rate was lower than that of the control and in some cases even lower than that corresponding to GFS.
Since crop growth rates between R3-R5 were similar for the control and FS treatments, it is inferred that the lower number of grains/unit area did not affect the photosynthetic rate but it did modify the assimilate partitioning. The stems, sheaths and husks accumulated more dry matter when the crop was shaded around flowering, while the opposite occurred with the ears. Consequently no evidence of feed-back regulation of photosynthesis by a reduced reproductive sink demand was found.
The GFS treatments reduced ear dry matter accumulation through a reduction in photosynthetic rate. These treatments presented the lowest total dry matter accumulation during the R3-R5 period. Upon removal of the shading cloths, the GFS treatments (R5-R6) also presented lower ear growth rate than the rest of the treatments. Similar results were reported by Tollenaar and Daynard (1978) and Reed et al (1988) .
This could be explained by the fact that the effective grain filling period was shortened as a response to a low amount of reserves to meet the reproductive sink demand (Daynard and Duncan, 1969; Daynard et al, 1971 ). The lowest values in green leaves dry matter and LAD observed for these treatments during R5-R6 period of the second year support this concept.
The FS treatments could have prolonged the effective grain filling period because of the large amount of reserves they had. The crop, stem + sheaths, leaf and ear growth rates, and also the net assimilation rate and vegetative dry matter remobilization ( fig 6) showed similar behaviors to that mentioned for total dry matter.
No differences were found among shading treatments in LAI (average range at R3: 4.5-4.8 and 5.9-6.1 for SPS 240 and D2F11, respectively, and average range at R5: 3.8-4.1 and 4.2-4.7 for SPS 240 and D2F11, respectively), specific leaf weight and PAR interception. The Tollenaar (1977) and Tollenaar and Daynard (1978) 
